Gene expression in Florida red tide dinoflagellate Karenia brevis: analysis of an expressed sequence tag library and development of DNA microarray.
Karenia brevis (Davis) is the dinoflagellate responsible for nearly annual red tides in the Gulf of Mexico. Although the mechanisms regulating the growth and toxicity of this problematic organism are of considerable interest, little information is available on its molecular biology. We therefore constructed a complementary DNA library from which to gain insight into its expressed genome and to develop tools for studying its gene expression. Large-scale sequencing yielded 7001 high-quality expressed sequence tags (ESTs), which clustered into 5280 unique gene groups. The vast majority of genes expressed fell into a low-abundance class, with the highest expressed gene accounting for only 1% of the total ESTs. Approximately 29% of genes were found to have similarity to known sequences in other organisms after BLAST similarity comparisons to the GenBank public protein database using a cutoff of P < 10e(-4). We identified for the first time in a dinoflagellate a suite of conserved eukaryotic genes involved in cell cycle control, intracellular signaling, and the transcription and translation machinery. At least 40% of gene clusters displayed single nucleotide polymorphisms, suggesting the presence of multiple gene copies. The average GC content of ESTs was 51%, with a slight preference for G or C in the third codon position (53.5%). The ESTs were used to develop an oligonucleotide microarray containing 4629 unique features and 3462 replicate probes. Microarray labeling has been optimized, and the microarray has been validated for probe specificity and reproducibility. This is the first information to be developed on the expressed genome of K. brevis and provides the basis from which to begin functional genomic studies on this harmful algal bloom species.